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(54) MAGNETIC RECORDING MEDIUM AND MAGNETIC MEMORY DEVICE 
(57)Abatraot: 

PROBLEM TO BE SOLVED: To provide a magnetic memory 
device having >10 Gbit/inch2 recording density, low error rate 
and excellent reliability. 

SOLUTION: The magnetic recording medium has a seed iayer 
on a substrate and has a magnetic layer formed on the seed 
layer with a base layer interposed. The seed layer of the 
magnetic recording medium is formed from an amorphous alloy 
or fine crystal alloy containing Ni, Ta and Zr, and the base 
layer is formed from an alloy essentially consisting of Or and 
containing Ti. The magnetic layer consists of a first magnetic 
layer in contact with the base layer and a second magnetic 
layer formed on the first magnetic layer, The first magnetic 
iayer is substantially formed from a Co-Cr-Pt alloy having a 
hexagonal close-packed(HCP) structure. The second magnetic 
layer is substantially formed from a Oo-Cr-Pt-B alloy having a 
hexagonal dose-packed(HCP) structure. 
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* NOTICES * 



JEO and IHPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim 1] The magnetic-recording medium by which sequential formation of the seed layer which has the 
amorphous alloy or microcrystal alloy containing nickel, and Ta and Zr on a substrate, the substrate layer 
which uses Cr as a principal component, and the magnetic layer was carried out. 

[Claim 2] The magnetic-recording medium characterized by carrying out the laminating of a substrate layer 
with the field (001) of said crystal grain parallel [ consisting of crystal grain of body-centered cubic structure 
substantially ] to a substrate, and the magnetic layer which has hexagonal close-packed structure 
substantially and uses Co alloy as a principal component one by one by using as a principal component the 
seed layer which has the amorphous alloy or microcrystal alioy containing nickel, and Ta and Zr on a substrate, 
and Cr, 

[Claim 3] The magnetic-recording medium according to claim 1 or 2 characterized by preparing the interlayer 
who has an alloy containing Cr and Mo between said substrate layers and said magnetic layers. 
[Claim 4] The seed layer which has the amorphous alloy or microcrystal alloy containing nickel, and Ta and Zr 
on a substrate, Cr and Ti are included. A substrate layer with the field (001) of said crystal grain parallel 
[ consisting of crystal grain of body-centered cubic structure substantially ] to a substrate, The magnetic- 
recording medium containing Co, and Cr and Pt which contains Co, Cr and Pt, and Ta or B substantially and by 
which the laminating of the second magnetic layer of hexagonal close-packed structure was carried out one by 
one substantially. [ the first magnetic layer of hexagonal close-packed structure, ] 

[Claim 5] Co, Cr and Pt, and the magnetic-recording medium containing Ta or B by which the laminating of the 
magnetic layer of hexagonal close-packed structure was carried out one by one substantially. [ the interlayer 
in whom it consists of crystal grain of body-centered cubic structure substantially, and the field (001) of said 
crystal grain contains a substrate layer parallel to a substrate, and Cr and Mo on a substrate including the 
seed layer which has the amorphous alloy or microcrystal alloy containing nickel, and Te and Zr and Cr and 
Ti,] 

[Claim 6] Said seed layer containing nickel, and Ta and Zr is a magnetic storage medium given in claims 1-5 
characterized by for Ta concentration being less than [ more than 30at%60at% ], and Zr concentration being 
more than 5at34 and less than [ 20a«S ]. 

[Claim 7] The seed layer which has the amorphous alloy or microcrystal alloy containing nickel, and Ta and Zr 
on a substrate, Cr is used as a principal component. A substrate layer with the field (001) of said crystal grain 
parallel [ consisting of crystal grain of body-centered oubic structure substantially ] to a substrate, The 
magnetic-recording medium by which the laminating of the magnetic layer which uses as a principal component 
Co alloy which has hexagonal close-packed structure substantially was carried out one by one, Magnetic 
storage characterized by having the magnetic head which has the mechanical component which carries out the 
rotation drive of this magnetic-recording medium, and the playback section which consists of the Records 
Department and the magneto-resistive effect mold magnetic head, and the means to which relative motion of 
said magnetic head is carried out to said magnetic-recording medium. 

[Claim 8] Magnetic storage according to claim 7 characterized by preparing the interlayer who has an alloy 
containing Cr and Mo between said substrate layers and said magnetic layers. 

[Claim 9] Said seed layer is magnetic storage according to claim 7 or 8 characterized by for Ta concentration 
being less than [ more than 30at%90at% ], and Zr concentration being more than 5at% and less than [ 20at% ]. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to magnetic storage and a magnetic-recording medium, and 
relates to the magnetic storage which has the surface recording density of 10 gigabits or more per 1 square 
inch especially, and the magnetic-recording medium for realizing this. 
[0002] 

[Description of the Prior Art] In recent years, the increment of the amount of information which a computer 
treats is being enhanced, and the magnetic disk drive which is external storage is asked for the more and more 
large-capacity-izing and fast transmission-ization. The magnetic disk drive which now has the recording 
density of the 4giga bid class per a maximum of 1 square inch has come to be produced commercially. The 
Records Department and the playback section are divided into the magnetic head of such a high density 
magnetic disk drive, and the compound-die head which used the electromagnetic-induction mold magnetic 
head for the Records Department, and used the magneto-resistive effect mold head for the playback section 
is adopted as it. Also not only from the signal of a medium but from the noise, since sensibility is high, as for 
the magneto-resistive effect mold head, the magnetic-recording medium is asked for low noise-ization more 
than before. The medium noise in the recording method within a field mainly originates in turbulence of the 
magnetization in the magnetization transition region between record bits, and narrowing this field leads to 
reduction of a medium noise. It is effective in this to make a magnetic particle detailed, and to weaken the 
interaction between particles, and to make flux reversal size small. Detailed-ization of a magnetic particle uses 
the epitaxial relation between a magnetic layer and a substrate layer, and can be realized by making a 
substrate particle detailed. Moreover, in order to be able to weaken the interaction between particles by 
making a grain boundary segregate nonmagnetic Qr and to promote this segregation of Cr, the CoCrPt alloy of 
high Cr concentration, the CoCrPtTa alloy which carried out Ta addition, the CoCrPtB alloy which added B are 
examined. 
[0003] 

[Problem(s) to be Solved by the Invention] Since it corresponds to the track recording density which increases 
every year, it is necessary to make high coercive force (He) of a magnetic-recording medium. Although it is 
necessary to raise Pt concentration for obtaining high He with the CoCrPt alloy of high Cr concentration, 
when Pt concentration is raised, there is an inclination for an overwrite property to fail rapidly. On the other 
hand, even if the CoCrPtTa alloy which carried out Ta addition does not make Cr concentration so high, the 
grain boundary segregation of Cr happens, and since whenever [ magnetic isolated / of a magnetic particle 3 is 
high, high He is obtained by comparatively low Pt concentration. However, even when a CoCrPtTa alloy is 
used, in order to raise Cr concentration in order to reduce a medium noise further, and to secure high He with 
a more detailed particle size, it is necessary to raise Pt concentration. However, in the presentation with high 
Cr concentration and Pt concentration, the problem from which magnetic properties with It and record 
reproducing characteristics are not acquired arises with a CoCrPtTa alioy. [ the difficult consequently epitaxial 
growth of a substrate layer and a magnetic layer and ] [ sufficient ] Moreover, such a problem is seen even 
when the CoCrPtB alloy magnetic layer which raised Pt concentration is used. This invention is made in order 
to solve the above-mentioned technical problem. It aims at offering the magnetic storage which has high S/N 
with the recording density of 10 gigabits or more per 1 square inch, and was more specifically excellent in 
dependability. 
[0004] 

[Means for Solving the Problem] The unit or two or more substrate layers which were formed on the seed 
layer and this seed layer on the substrate in this invention, The magnetic-recording medium which has the unit 
or two or more magnetic layers which were formed on this substrate layer, The mechanical component which 
drives this in the record direction, and the rec/play separate-type magnetic head which combined the 
electromagnetic-induction mold magnetic head for record, and the magneto-resistive effect mold magnetic 
head for playback, In the magnetic storage which has the means to which relative motion of said magnetic 
head is carried out to said magnetic-recording medium, and a record regenerative-signal processing means for 
performing output signal playback from the signal input of said magnetic head, and this magnetic head The 
seed layer of said magnetic-recording medium is used as the amorphous alloy or microcrystal alloy containing 
nickel, and Ta and Zr. And it considers as the alloy which uses Cr as a principal component for said unit or two 
or more substrate layers, and contains Ti. And said unit or two or more magnetic layers are constituted from 
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the first magnetic layer which touches said substrate layer, and the second magnetic layer formed on this first 
magnetic layer. And the above-mentioned purpose is attained by using said first magnetic layer as the Co-Cr- 
Pt alloy of HOP structure substantially, and using said second magnetic layer as the Co-Cr-Pt-B alloy or Co- 
Cr-Pt-Ta alloy of HOP structure substantially. The substrate layer of said magnetic-recording medium has the 
role which carries out orientation of the C shaft of the magnetic layer which used Co alloy of HOP structure 
substantially into a film surface, and makes a particle make it detailed. Since a problem arises for grid 
adjustment in Cr substrate layer generally used when using the CoCrPt alloy of high Pt concentration for a 
magnetic layer, it is effective to use the Cr-Ti alloy of BCC structure substantially as indicated by JP.62- 
25761 7,A. Compared with Cr, since the lattice spacing is large, a CrTi alloy has the good CoCrPt alloy and grid 
adjustment of high Pt concentration, and it can make particle size detailed. 

[0005] However, there is a problem to which the orientation which is crystal orientation desirable as a 
substrate layer (001) becomes weak as Ti concentration is made high. When this invention persons examined 
various ingredients as a seed layer formed between a substrate and a substrate layer and a NiTaZr alloy was 
used as a seed layer, they found out that the orientation (001) of a CrTi alloy substrate layer became strong, 
and substrate particle size could be made small. It is thought that the NiTaZr alloy is an amorphous substance 
or a microorystal since a clear diffraction peak is not seen in an X diffraction and a diffraction spot and a 
diffraction ring with clear electron diffraction are not seen. As a presentation of a NiTaZr alloy, it is desirable 
to make more than 30at%, less than [ 60at% ], and Zr concentration into more than 5at% and less than [ 20at% ] 
for Ta concentration. Since there will be said case where crystallization of a NiTaZr alloy takes place 
according to film production conditions and the stacking tendency (001) of a CrTi alloy substrate layer will 
deteriorate Ta concentration if it is made out of range, it is not desirable. Moreover, since orientation will 
deteriorate if substrate particie size will ****** although orientation of the CrTi alloy substrate layer is 
carried out strongly (001) if Zr concentration is made fewer than 5at(s)%, and it is made larger than 20at% 
(001), it is not desirable. The magnetic layer of said magnetic-recording medium can be constituted from the 
first magnetic layer which touches a substrate layer, and the second magnetic layer formed on this first 
magnetic layer, and a CoCrPtTa alloy or a CoCrPtB alloy can be used for it as an ingredient of said second 
magnetio layer, using a CoCrPt alloy as an ingredient of said first magnetic layer. Especially a CoCrPtB alloy is 
desirable, when particle size is small, there is an inclination for high He to be obtained and an output resolution 
is raised. Moreover, the magnetic layer of the so-called granular structure which consists of the high CoPt 
alloy and high oxide (Si02, aluminum203 grade) of a magnetic anisotropy as said second magnetic layer can 
also be used. Pt concentration is [ an inclination for an overwrite property to deteriorate in a high 
presentation ] and is not desirable if a magnetic layer is used as the monolayer of a CoCrPt alloy. Moreover, 
when the interlayer who consists of a CrMo alloy is formed between a magnetic layer and a substrate layer, 
the monolayer of a CoCrPtTa alloy or a CoCrPtB alloy can be used as a magnetic layer. Moreover, it is also 
possible to use the magnetic layer of the granular structure which consists of a CoPt alloy and an oxide. When 
especially the monolayer ofa CoCrPtB alloy is used, there are a detailed particle size and an inclination 
acquired by coincidence in high He, a low medium noise and a high output resolution can be realized, and it is 
desirable. Although epitaxial growth becomes difficult in the presentation field where Cr and Pt concentration 
are high when a direct CoCrPtTa alloy or a CoCrPtB alloy magnetic layer is formed on a CrTi alloy substrate 
layer, a CrMo alloy interlayer can do orientation of a CoCrPtTa alloy or the C shaft of a CoCrPtB alloy 
magnetic layer into a film surface by using. Since a CrMo alloy is an alloy of all rate dissolution molds, it can 
raise grid adjustment with a CoCrPtTa alloy or a CoCrPtB alloy magnetic layer by adjusting the concentration 
of big Mo of an atomic radius compared with Cr. Moreover, since a CrMo alloy interiayer's particle size tends 
to increase with thickness, thickness needs to use it in the thin range. As for a CrMo alloy interiayer's 
thickness, it is desirable to be referred to as 3nm or more and 10nm or less from the point of maintaining a 
good crystal stacking tendency and suppressing hypertrophy of particle size, it is necessary to use what was 
excellent in surface smooth nature as a substrate, and the aluminum-Mg substrate with which NiP was 
specifically formed in the front face, a glass substrate, Si02 substrate, a SiC substrate, a carbon substrate, 
etc. can.be used. Although texture ring processing is usually performed to the aluminum-Mg substrate on the 
front face and the magnetic anisotropy is given to the substrate hoop direction, even when mechanical texture 
ring processing of a glass substrate etc. is a difficult substrate, a magnetic anisotropy can be given to a 
substrate hoop direction by performing light texture ring processing of an about [ Ra=1nm ], after forming a 
seed layer. A reliable magnetic-recording medium is obtained by forming 3nm or more in thickness and the film 
12nm or less which use carbon as a principal component as a protective layer of a magnetic layer, and forming 
lubricating layers, such as a perfluoroaikyl polyether, by the thickness of 1nm or more and 10nm or less 
further. As for the magnetic-reluctance sensor section of the magnetic-reluctance mold magnetic head for 
playback used for the magnetic storage of this invention, it is desirable to form between the shielding layers of 
two sheets which consist of a soft magnetic material with which only the distance of 0,12 micrometers or more 
and 0.18 micrometers or less was separated mutually. Since the Insulation of a shielding layer and the 
magnetic-reluctance sensor section may be spoiled if rt becomes smaller than 0.12 micrometers preferably, 
since resolution will fall if spacing ofa shielding layer becomes larger than 0.18 micrometers, it is not desirable. 
Furthermore, when the magnetization direction changes said magneto-resistive effect mold head with external 
magnetic fields relatively mutually, by constituting by the magnetic-reluctance sensor containing two or more 
conductive magnetic layers which produce a big resistance change, and the conductive non-magnetic layer 
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arranged between these conductive magnetic layers, a regenerative signal can be raised and magnetic storage 
which has high dependability with the recording density of 10 gigabits or more per 1 square inch can be 
realized, 
[0006] 

[Embodiment of the Invention] Example 1: The lamination of the magnetic-recording medium of this example is 
shown in drawing 1 . The soda lime glass with which the chemical strengthening of the 2.5inch mold which 
carried out alkali cleaning was carried out to the substrate 11 In the seed layer 12, the nickeI-37.5at%Ta~10at% 
Zr alloy layer whose thickness is 50nm In the substrate layer 13, the Co-22at»Cr-14at%Pt alloy layer whose 
thickness is 10nm about the Cr-20at%Ti alloy layer whose thickness is 30nm at the first magnetic layer 14 
Thickness carried out sequential formation of the lOnm Co~21 atSCr-1 2at%Pt-3at!JTa alloy layer by the DC 
magnetron sputtering method at the protective layer 16 at the second magnetic layer 15 using the carbon 
layer which Is 6nm. In film production conditions, the argon partial pressure of gas heated SmTorKs) and 
substrate temperature to 270 degrees C at the lamp heater after seed layer 1 2 formation. The lubricating 
layer 1 7 diluted and applied the ingredient of a perfluoroalkyl polyether system with the fluorocarbon 
ingredient. Moreover, the medium using the Co-22at%Cr-14atSiPt alloy layer whose thickness is 18nm at the 
magnetic layer 21 of a monolayer about the medium using the nickel-37.5at%Ta alloy layer whose thickness is 
50nm as shown in drawing. 2 as an example 2 of a comparison was produced in the seed layer 12 as an- 
example 1 of a comparison. 

[0007] The record reproducing characteristics in track-recording-density 400kFCI are shown with the value of 
the coercive force measured in the magnetic-head transit direction of the medium of an example 1 and the 
examples 1 and 2 of a comparison, and a coercive force remanence ratio in Table 1. 
[0008] 
[Table 1] 

Si 







S» 




tttfjB-Stt 








0.V3 


31.4 




37.7 


JtHMl 


3,23 


0.7fi 


27.6 


S4.7 


36.1 




3.14 


0,75 


18.3 


55.3 




tt«Sfcl3 


2.92 


D.72 


32,5 


S4.S 


37.9 


0.51 


0.02 









[0009] The playback component of the spin bulb mold which the distance between shielding layers' set to 0.15 
micrometers, and the magnetic head which gap length becomes from a 0.23-mlcrometer eleotromagnetio- 
induction mold write-in component were used for record reproducing characteristics. Slf — the output of an 
isolated playback wave, and N — the medium noise in the track recording density of 400kFCI(s) — It is — 
these ratios — Slf/N estimated medium S/N. The output resolution expressed as the percentage the value 
which broke the playback output of 200kFCI(s) by the playback output of 25kFCI(s). Moreover, If signal after 
writing in 1f signal (47.5kFCI) first and carrying out overwrite of the 2f signal (400kFCI) as an overwrite 
property remained unmelted, and reinforcement was evaluated. As for the static magnetism property of the 
medium of an example 1 and the examples 1 and 2 of a comparison, the value almost equivalent to about 0.75 
was acquired [ He ] for about 3 kOe(s) and S*. Although the output resolution was equivalent compared with 
the medium of the example 1 of a comparison, the record reproducing characteristics of the medium of an 
example 1 had high Slf/N 3.8dB, and were good. Although the value with a as high output resolution as 55.3% 
was acquired, compared with the medium of an example 1, Slf/N was low 3.1 dB, and, as for the medium of the 
example 2 of a comparison, the overwrite property was much less than 29.8dB and 36dB needed practically. In 
order to clarify the factor of the difference of Slf/N of the medium of an example 1 and the example 1 of a 
comparison, the crystal stacking tendency was investigated with the X-ray diffraction method. 
[0010] The X diffraction performed Cu using the X-ray diffractometer (RINT made from physical science) used 
as a target K alpha rays were used as a line source. The Measuring condition was made into the applied 
voltage of 40kV, and 1 00mA of force current using the theta-2theta method. 

[0011] The X diffraction pattern of a medium is shown in drawing 3 . Only the 002 diffraction peak of a 
substrate layer and the 1 1.0 diffraction peak of the HOP structure of a magnetic layer are seen, and not both 
media can check the diffraction peak from a seed layer, the thickness of a seed layer is comparatively as thick 
as 50nm — being aiike — since a ******** diffraction peak is not seen, it is thought that the nicke!-37.5at% 
Ta-10at%Zr alloy and the nickel-37.5at%Ta alloy are an amorphous or very detailed crystal. Although the 
substrate layer formed on the seed layer is carrying out orientation of both the media (001), the 002 
diffraction peak intensity of the medium of the example 1 of a comparison is strong 3 or more times compared 
with it of the medium of an example 1. By the atomic force microscope, when the surface type voice of the 
substrate layer of both media was observed, as for the medium of the example 1 of a comparison, the 
irregularity whose period is about 16nm was seen to the irregularity whose period is about 12nm having been 
seen, as for the medium of an example 1. Since it is thought that this irregularity is mostly equivalent to the 
magnitude of crystal grain, by the medium of the example 1 of a comparison, it turns out that the particle size 
of a substrate layer has ******ed . That is, although the orientation where a substrate layer is strong (001) 
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will be obtained if a NiTa alloy is used for a seed layer, substrate particle size ******* and detailed-ization of 
a magnetic particle cannot be realized. By using the NiTaZr alloy which added Zr in the seed layer to it, with 
the orientation {001) of a substrate layer maintained, hypertrophy of substrate particle size can be controlled, 
consequently a magnetic particle is made detailed. Therefore, as for one high 3.8dB, compared with it of the 
medium of the example 1 of a comparison, detailed-ization of a magnetic particle size is considered to be the 
main factor for Slf/N of the medium of an example 1. The mimetic diagram and verticval mimetic diagram of 
magnetic storage of this example are shown in drawing 4 (a) and drawing 4 (B). This equipment is magnetic 
storage with the configuration of the common knowledge which comes to have the magnetic-recording medium 
41, the mechanical component 42 which carries out the rotation drive of this, the magnetic head 43 and its 
driving means 44, and the record regenerative-signal processing means 45 of said magnetic head. The mimetic 
diagram of the structure of the magnetic head used for this magnetic storage is shown in draMQg.5, . This 
magnetic head is a rec/play separate-type head which combined the electromagnetic-induction mold magnetic 
head for record and the magneto-resistive effect mold head for playback which were formed on the magnetic- 
head slider base 57. The magnetic head for record is the induction type thin film magnetic head which consists 
of a coil 53 interlinked to the record magnetic poles 51 and 52 of a pair, and it, and the gap thickness between 
record magnetic poles could be 0.23 micrometers. Moreover, both the magnetic poles 52 are the magnetic- 
shielding layer 56 with a thickness of 1 micrometer and a pair, it serves also as magnetic shielding of the 
magnetic head for playback, and the distance between these shielding layers is 0.15 micrometers. The 
magnetic head for playback is a magneto-resistive effect mold head which serves as the magneto-resistive 
effect sensor 54 from the conductor layer 55 used as an electrode. In addition, in drawjns.5 , the gap layer and 
shielding layer between record magnetic poles are omitted. The longitudinal-section structure of a magnetic- 
reluctance sensor is shown in drawing 6 . The signal detection field 61 of a magnetometric sensor is the 
structure where sequential formation of the Fe-20at%Mn antiferromagnetism alloy layer 67 of the 66 or lOnm 
of the second magnetic layer of 65 or 3nm of Cu interlayers of the 64 or 1 ,5nm of the first magnetic layer of 
63 or 7nm of 5nm of Ta buffer layers was carried out on the gap layer 62 of Oxidization aluminum. Co was 
used for the second magnetic layer 66 at the first magnetic layer 64 using the nicke!-20at%Fe alloy. 
Magnetization of the second magnetic layer 66 is being fixed to the one direction by the exchange field from 
the antiferromagnetism alloy 67. On the other hand, the direction of magnetization of the second magnetic 
layer 66 and the first magnetic layer 64 which touches through the nonmagnetic interlayer 65 changes with the 
leakage fields from a magnetic-recording medium. Change arises in resistance of the whole film of three layers 
with change of the relative direction of magnetization of such two magnetic layers. This phenomenon is called 
the Spin bulb effectiveness. There is the taper section 68 processed into the taper configuration in the both 
ends of the signal detection field 61. The taper section 68 consists of electrodes 70 of the pair for taking out 
the permanent magnet layer 69 and the signal formed on it. A permanent magnet 69 has high coercive force, it 
is important that the magnetization direction does not change easily, and CoCr, a CoCrPt alloy, etc. are used. 
When the medium of an example 1 was built into the above-mentioned magnetic storage and the conditions of 
1 5nm of head flying heights, track-recording-density 425kFGI, and track density 25kTPI estimated record 
reproducing characteristics, in the 10 to 50 degrees C temperature requirement, the record reproducing- 
characteristics specification with a surface recording density of 10 gigabits [ per 1 square inch ] was fulfilled 
enough. And the number of bit errors after 50,000 head seeking trials from inner circumference to a periphery 
is 10 bits/page or less, and has attained 300,000 hours with Mean Time Between Failure. 
[0012] Example 2: The lamination of the magnetic-recording medium used for drawing 7 by this example is 
shown. A 5nm Cr-40at%Mo alloy is used as an interlayer 71, a 18nm Co-21at%Cr-13at%Pt-4at%B alloy is used 
as a magnetic layer 72, and another layer and other film production conditions are the same as that of the 
medium of an example 1. Moreover, the medium which formed the direct magnetic layer 72 on the substrate 
layer 13 as an example 3 of a comparison as shown in drawing S was produced. The record reproducing 
characteristics in track-recording-density 400kFCI are collectively shown with the value of the coercive force 
measured tn the magnetic-head transit direction of the medium of an example 2 and the example 3 of a 
comparison, and a coercive force remanence ratio in Table 1. The static magnetism property with the medium 
of an example 2 equivalent to the medium of an example 1 was acquired, and, as for record reproducing 
characteristics, the value with as high Slf/N as 32.5dB was acquired. On the other hand, static magnetism 
property with He sufficient [ the medium of the example 3 of a comparison / 0.51kOe(s) and S# ] to evaluate 
0.02 and record reproducing characteristics was not acquired. The X diffraction pattern of the medium of an 
example 2 and the example 3 of a comparison is shown in drawing 9 . The Measuring condition of an X 
diffraction is the same as an example 1. 

[0013] By the medium of an example 2, with 5nm, since thickness is thin, it cannot check an interlayer's 71 
diffraction peak, but since the 1 1 .0 diffraction peak of the HOP structure of a magnetic layer 72 is seen, it is 
the substrate layer 13 and an interlayer 71 doing orientation (001), and growing eprtaxially on it, and it turns 
out that the magnetic layer is carrying out orientation (11.0). On the other hand, the 00.2 diffraction peak of 
the HOP structure of a magnetic layer 72 is seen, and, as for the medium of the example 3 of a comparison, 
serves as orientation where C shaft of a magnetic layer started perpendicularly to the substrate. Thus, the 
Ci— 4Qat%Mo alloy used as an interlayer 71 of the medium of an example 2 carries out orientation of the C 
shaft of a magnetic layer 72 into a film surface, and has the role which raises a static magnetism property. 
When the medium of an example 2 was built into the magnetic storage of an example 1 and the conditions of 
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15nm of head flying heights, track-reoording-density 425kFGI, and track density 25kTPI estimated record 
reproducing characteristics, in the 10 to 50 degrees C temperature requirement, the record reproducing- 
characteristics specification with a surface recording density of 10 gigabits [ per 1 square inch ] was fulfilled 
enough. And the number of bit errors after 50,000 head seeking trials from inner circumference to a periphery 
is 10 bits/page or less, and has attained 300,000 hours with Mean Time Between Failure. 
[0014] Example 3: The medium of an example 2 and the medium using the aluminum-Mg alloy substrate with 
which HP plating of a 2.5inch mold was performed to the substrate 11 by the same lamination were produced. 
In addition, texture ring processing of Ra=3nm was performed to the substrate 1 1 . Film production conditions 
and a lubricating layer 17 are the same as that of the medium of an example 1. Moreover, the medium which 
formed the substrate layer 13 directly on the substrate 11 as an example 4 of a comparison as shown in 
drawing..10 was produced The record reproducing characteristics in track-recording-density 400kFCI are 
collectively shown with the value of the coercive force measured towards intersecting perpendicularly with the 
magnetic-head transit direction of the medium of an example 3 and the example 4 of a comparison, and it, and 
a coercive force remanence ratio in Table 2, 
[0015] 
[Table 2] 

3*2 



S-W* 3 0.73 > 0) 

M»{2.M> 0.78(6.66) 
SEfettM 3.12(2.74) 0.76(0.61) 

[0016] The value shown in the parenthesis of He and S* here is a value measured towards intersecting 
perpendicuiariy with the magnetic-head transit direction, a magnetic anisotropy gives the medium of an 
example 3 in the magnetic-head transit direction — having — He and S* — the medium of the example 4 of a 
comparison — comparing — He — 0.23kOe(s) and S*0.08 — the high value was acquired. This is forming the 
seed layer 12, the stacking tendency (001) of the substrate layer 1 3 and the orientation (1 1.0} of a magnetic 
layer beoome strong, and since the effectiveness of the magnetic-anisotropy grant by texture ring processing 
was heightened, it is considered. Thereby, as for the output resolution, the value high 3.7% was acquired 
compared with the medium of the example 4 of a comparison. When the medium of an example 3 was built into 
the magnetic storage of an example 1 and the conditions of 1 5nm of head flying heights, track-recording- 
density 425kFOI, and track density 25kTPI estimated record reproducing characteristics, in the 10 to 50 
degrees C temperature requirement, the record reproducing-characteristics specification with a surface 
recording density of 10 gigabits [ per 1 square inch ] was fulfilled enough. And the number of bit errors after 
50,000 head seeking trials from inner circumference to a periphery is 10 bits/page or less, and has attained 
300,000 hours with Mean Time Between Failure. 

[0017] Example 4; By the same lamination as an example 2, it took out from film production equipment after . 
forming the seed layer 1 2, texture ring processing of Ra=1 nm was performed, and sequential formation of the 
substrate layer 13, the first magnetic layer 14, the second magnetic layer 15, and the protective layer 16 was 
again carried out after substrate washing. Film production conditions and a lubricating layer 17 are the same 
as that of the medium of an example 1, The record reproducing characteristics in track-recording-density 
400kFCI are collectively shown with the value of the coercive force measured towards intersecting 
perpendicularly with the magnetic-head transit direction of the medium of an example 4, and it, and a coercive 
force remanence ratio in Table 2. The value shown in the parenthesis of He and S* here is a value measured 
towards intersecting perpendicularly with the magnetic-head transit direction. The static magnetism property 
as the case (example 3) where the AIMg alioy substrate with NiP plating with which the magnetic anisotropy is 
given in the magnetic-head transit direction, and texture processing was performed is used with the same 
medium of an example 4 was acquired. Although record reproducing characteristics fell by 0,6dB by Slf/N 
compared with the medium of the example 2 of the same lamination except texture processing, the output 
resolution improved 1.1 point. When the medium of an example 4 was built into the magnetic storage of an 
example 1 and the conditions of 15nm of head flying heights, track-recording-density 425kFCI, and track 
density 25kTPI estimated record reproducing characteristics, in the 1 0 to 50 degrees C temperature 
requirement, the record reproducing-characteristics specification with a surface recording density of 10 
gigabits [ per 1 square inch ] was fulfilled enough, And the number of bit errors after 50,000 head seeking trials 
from inner circumference to a periphery is 10 bits/page or less, and has attained 300,000 hours with Mean 
Time Between Failure. 
[0018] 

[Effect of the Invention] The magnetic storage which was excellent in dependability with a low error rate with 
high recording density is realizable with this invention. 

[Translation done.] 
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* NOTICES * 

JPO and IM5IT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION! OF DRAWINGS ____ 

[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the lamination of the magnetic-recording medium of one example of this 
invention. 

[Drawing..?] Drawing showing the lamination of the magnetic-recording medium of the example of 1 comparison 
of this Invention. 

[Drawing 3] Drawing showing the X diffraction pattern of the magnetic-recording medium of an example 1 and 
the example 1 of a comparison, 

[Dr^wjng 4] The mimetic diagram and its A-A' drawing of longitudinal section of the magnetic storage which is 
one example of this invention. 

[DrawingS] The solid mimetic diagram showing the cross-section structure of the magnetic head in the 
magnetic storage of this invention. 

[Drawing 6] The mimetic diagram of the longitudinal-section structure of the magnetic-reluctance sensor 
section of the magnetic head in the magnetic storage of this invention. 

[Drawing 7] Drawing showing the lamination of the magnetic-recording medium of one example of this 
invention. 

[Drawing. 8] Drawing showing the lamination of the magnetic-recording medium of the example of 1 comparison 
of this Invention. 

[Pra .wjn,g„j fl Drawing showing the X diffraction pattern of the magnetic-recording medium of an example 2 and 
the example 3 of a comparison. 

[ Drawing 10] Drawing showing the lamination of the magnetic-recording medium of the example of 1 
comparison of this invention. 
[Description of Notations] 

11 [ ... The first magnetic layer, ] ... A substrate, 12 ... A seed layer, 13 ... A substrate layer, 14 15 [ ... Magnetic 
layer, ] .,. The second magnetic layer, 16 ... A protective layer, 17 ... A lubricating layer, 21 41 ... A magnetic- 
recording medium, 42 ... A magnetic-recording medium mechanical component, 43 ... Magnetic head, 44 ... A 
magnetic-head mechanical component, 45 ... A record regeneration system. 51 ... Record magnetic pole, 52 ... 
A magnetic-shielding [ a magnetic pole-cum-] layer, 53 ... A coil, 54 ... Magneto-resistive effect component, 
55 ... A conductor layer, 56 ... A magnetic-shielding layer, 57 ... Slider base, 61 ... The signal detection field of a 
magnetometric sensor, 62 ... A gap layer, 63 ... Buffer layer, 64 [ ... An antiferromagnetism alloy layer, 88 / ... 
The taper section, 69 / ... A permanent magnet layer, 70 / .,. An electrode, 71 / ... An interlayer, 72 / ... 
Magnetic layer. ] ... The first magnetic layer, 65 ,.. An interlayer, 66 ... The second magnetic layer, 67 



[Translation done.] 
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SlSta^^-e^y K»i:*l 5 nm, flMEJMA 
42BkFCI, h^y^ftflE2BkTP I ©*tt"C1E 
ftff*»tt*ff«bfci:-5 4 10lC^b5 0 , C©a« 
SSilCfe^T, 1 Ws<<V*h1t*l 1 0*#tfy h©H 
WMS«©IB«W4Wttft«*r+»»fcUfc. 

X7-Stttl OtTy h/ffi^Trfe!), ¥^StffllT 

[0014] sntfl 3 : mm 2 ©jiftiinai^ai 



lk, m&mzmm 1 7 mmm 1 ©ihm 

fil^feSo *fc, Jti£084tLT, 01 Of^t*^ 
SKI l«±KT*Jll 3*|t«»j*LfclW»*ft*L 
fc. *2KSt*«3iH:tt«4©||t#Oit»^yK** [*2l 



I #M 2001-184626 

10 

tat zm-zmL ± 
wmmm&mt , mesas 4 0 0 k f c i t?o 

[0015] 



Si 



3 JSgg) 0.73(0.50) 5 S 



[0016] r rx-H c t s ojfi»rtfc*t*B, a 

tt4*H, Hcj8J:ots'#Jt|fc«4oaEmEil:'<Hc 
-eo.2 3kOe, S*T?0.0 8H^*iS#6>*lfc. I 
htt^-Kll2*r»(ait4ri:-e, T»ll3<o (o 

0 1) £Att£J:tl<M£)|a (11.0) £|tg#tt<fc 

iWWMifcfcifrititfeJ'ia. rftfcJ:!>, mm 20 

mw 3 e>m***m 1 aaMwEWHtKaw&A,* 

^HiUilBnm, «Cfttt«4 2 5 k FC I , h 
W-fcfc D 1 0 ^fWy h©ffiieftfti£©£Sff4 

hmuTvhv, ¥®tmm-c2 ojjmm&x- 

tfr 0 30 

1 0 0 1 7 1 £ftff| 4 : mM 2 t IRNXftlftlft?, 

InmCf^^Uy^MU 

t«i 1 3 , fs-mmt 1 4 1 1 5 *$ j: 

WMM 1 6 «ji»L7h 0 Wt*#*J:tf||fM l 
7tt**m©**i:H«h?ib5. *2£*»J4©1 

Stfc«*££tmgWlM©flfc, ftlE*ftft4 

0 0 k F C 1 -?<DE«m±mW-£X*+. r £T»H 
c fc S* ©»rtlc^t»*, **t^y K*ff*lfti:([ 40 
^t5^T«Ufc«Tfc5 0 3tEftW4©«ft:i4, fl£ 

Mm&<o%m 2 tomtit*, si f /ntq. 6dB 

fl£TLfct>0©Hi;&»tf8ili 1 . 1 *V y MSUiLfc. 

4 ©jgfffrXfffl l <DMn,mmm*&&x- 

^■y mttl 5nm ( MEAftK4 2 5 kFCI, h 
77^«2 5kTP I ©*#7*Gftff t»tt tff fi L 50 



i o°cfrb 5 ot^a&ftfflirfc^-c, l^P 

y^JbfcU 1 O^tftfy h(0jff|BMNtO|i»ff± 
W!feftai4r+»«fc Lfc. Lfrfc. fW^WlST'© 

b/B^TTfc 0 , 3 o ff*ffi;Mt£-? 

[00 18] 

[0©©f«Wj« 

[a i! £»eJ3©-£i»!^fM#©i$$£* 
m 

[02] 5M8W©-itWJ©iil5!E«fls©I«{SS:^ 

m 

m s } i nmmm 1 ©i§&K«#©x8§ 
v**m 

5*»8£tHr©A-A 'WIB. 
105] 4«ti©ttfterai£ttl-f5ttft'^ KOK 

ajfflrrc y ti$©»fflf ^©«aa 
[0 7! *^K©-»j©H^|B«^©I«^^ 

m 

10 8] *^©-JtWJ«^E«*W)l*^*^ 
t0, 

is 9 1 mmm 2 ax vitm 3 ©«^»iif*:© x« 

[0103 «B«)-W(»«W«)WS; 

1 1 - • ■ ttu 1 2 ' * ' f - KB, 1 3 • ■ • T« 

14 • • • 1 5 • • • 1 

e • • - mm, 17. ■ -mm, 2 1 • ■ - m 
■,41... i»5iiBji«*, 42 • • ■ m%mm 
mmu, 4 3 • ■ • ii^y k, 4 4 • - ■ m%—y k 
Kiiscs 4 5 • • • Efsst^ai, 5 1 ■ • ■ mm 

IS, 5 2-- ■«S*»«V-/PKi, 5 3 • ■ • 
;K 5 4 • ■ ■ a^ft^^*^, 5 5... 




IB 5] 



[B6] 
H6 




mmw% m a 

F 5DG06 BB02 BB07 BB08 CA01 CA05 

CA06 DA03 FA09 



